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Description 

Background of the Invention 

The present invention relates to continuous 
ambulatory peritoneal dialysis ("CAPD") and, more 
particularly, to a method and apparatus for "bag- 
less" CAPD. 

CAPD was first developed in the mid-1 970's for 
the removal of toxins from the body of a patient 
while the patient is permitted to remain totally 
ambulatory. The process involves the infusion of a 
dialysate fluid under prescribed conditions into the 
peritoneal cavity of the patient. The dialysate fluid 
remains in the peritoneal cavity for an extended 
residence period, typically four to five hours. Dur- 
ing the residence period, toxic solutes are trans- 
ported across the peritoneum and into the dialysate 
fluid by the natural processes of diffusion and 
convection while the patient goes about his normal 
activities. After the prescribed residence period, the 
dialysate fluid, along with the toxins, are removed 
from the peritoneal cavity for disposal and a new or 
fresh supply of dialysate fluid is infused into the 
peritoneal cavity. Further general information con- 
cerning CAPD can be obtained by referring to U.S. 
Patent No. 4,239,041 of Popovich et ah, entitled, 
"Method for Continuous Ambulatory Peritoneal Dia- 
lysis," the disclosure of which is incorporated here- 
in by reference. 

In the past, various methods and apparatus 
have been employed for performing bag less CAPD. 
In one such method, shown in the aforementioned 
U.S. patent, a bottle or bag of dialysate fluid is 
initially suspended at a height greater than the 
height of the peritoneal cavity of the patient. A first 
length of flexible tubing extends between an open- 
ing in the lower portion of the dialysate fluid bag to 
one port of a "Y" connector. A second length of 
flexible tubing extends from a second port of the 
"Y" connector to a catheter which has been surgi- 
cally implanted in the abdominal wall of the patient. 
A third length of tubing interconnects the third port 
of the "Y" connector and an empty collection bottle 
or bag. Flow control clamps are provided on each 
of the three sections of tubing. 

In explaining CAPD methods, it is normal to 
begin with the portion of the CAPD cycle which 
involves the fluid residence or "dwell" period. 
Therefore, in operation of the prior art apparatus, 
once the dwell period has been completed, the first 
and third tubes are connected to the "Y" connector 
and the clamps are removed from the second and 
third tubes, permitting the dialysate fluid and the 
toxins to drain from the peritoneal cavity through 
the catheter, through the second tube, through the 
"Y" connector, through the third tube and into the 
collection bag which is positioned at a level below 



that of the catheter. Once the drainage has been 
completed, the clamps are reinstalled on the sec- 
ond and third tubes, the full collection bag is re- 
moved, emptied and reconnected to the distal end 
5 of the third tube. A new, full bag or bottle of fresh 
dialysate fluid is connected to the distal end of the 
first tube. The clamps on the first and second 
tubes are removed, thereby permitting fluid from 
the full dialysate bottle or bag to flow by gravity 

10 through the first tube, through the "Y n connector, 
through the second tube, through the catheter and 
into the peritoneal cavity. The clamps are then 
reapplied to both the first and second tubes and 
the first and third tubes are disconnected from the 

75 "Y" connector to provide freedom of movement to 
the user during the dwell period. 

While the prior art method and apparatus for 
CAPD is generally adequate, there are disadvan- 
tages to the use of apparatus of this type in which 

20 the tubing is clamped to prevent fluid flow. It has 
been determined that in some cases the clamping 
of the tubing results in kinks or other damage to 
the tubing which could obstruct or otherwise im- 
pede the proper flow of the fluid either into or out 

25 of the peritoneal cavity. In addition, it has been 
found that on some occasions, patients inadver- 
tently removed all three of the clamps at the same 
time, resulting in the improper flow of dialysate 
fluid and possible contamination. Moreover, with 

30 some patients, particularly patients with severe ar- 
thritis, it is difficult for the patient to actuate the 
clamps. The manual sequence of opening and 
closing multiple clamps is confusing to some users 
and could result in improper fluid flows. 

35 EP-A-0070087 discloses an apparatus for bag- 

less continuous ambulatory peritoneal dialysis 
comprising a valve having first, second and third 
fluid ports which are connectable to a first and a 
second container and to the peritoneal cavity of the 

40 user respectively. It comprises an actuator movea- 
ble between three positions, a first position in 
which all of the fluid ports are blocked to prevent 
the flow of fluid through the valve, a second posi- 
tion in which the second and third fluid ports are 

45 interconnected to provide fluid communication 
therebetween, and a third position in which the first 
and second fluid ports are interconnected to pro- 
vide fluid communication therebetween. 

It is an object of the present invention to pro- 

50 vide an improved apparatus for bagless continuous 
ambulatory peritoneal dialysis corresponding to the 
disclosure of EP-A-0070087 such that fresh dia- 
lysate fluid from the first fluid container can be 
used to flush from the valve and the passage 

55 therethrough any remaining used dialysate fluid 
and/or toxins. 

Such an object is accomplished by employing 
a valve the actuator of which is moveable between 
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at least four positions, the fourth position intercon- 
necting the first and third fluid ports to provide fluid 
communication therebetween. 

By providing this fourth position, a certain 
amount of the fresh dialysate fluid from the first 
fluid container can be made to flow through the 
valve to obtain the a. m. cleaning effect. 

In the first position, all of the ports are blocked 
to prevent fluid flow through the valve. In a second 
position, the second and third ports are intercon- 
nected to provide fluid communication there- 
between and between the peritoneal cavity of the 
user and the second fluid container. In a third 
position of the actuator, the first and second ports 
are interconnected to provide fluid communication 
therebetween and between the first and second 
fluid containers. In a fourth position of the valve 
actuator, the first and third ports are interconnected 
to provide fluid communication therebetween and 
between the first fluid container and the peritoneal 
cavity of the user. 

In employing the method of the present inven- 
tion, the first fluid container initially contains fresh 
dialysate fluid and is supported at a height above 
the peritoneal cavity of the user, and the second 
fluid container is generally empty and is supported 
at a position below the peritoneal cavity. Dialysate 
fluid is in the peritoneal cavity of the user for a 
dwell period. When the dialysate dwell period has 
been completed, the third connector member is 
connected to its mating connector member with the 
valve actuator in the first position and the valve 
actuator is moved to the second position to permit 
the used dialysate fluid to drain from the peritoneal 
cavity into the second fluid container. When the 
dialysate fluid has drained into the second fluid 
container, the valve actuator is moved to the third 
position to permit dialysate fluid to flow from the 
first fluid container to the second fluid container to 
flush the valve and tubes. The valve actuator is 
then moved to the fourth position to permit dia- 
lysate fluid to flow from the first fluid container into 
the peritoneal cavity. At the same time, the second 
connector member is disconnected from its mating 
connector for disposal of the second container. The 
second connector member is reconnected to a 
mating connector member associated with a new 
second fluid container having a fresh supply of 
dialysate fluid. 

When all of the dialysate fluid has been infused 
into the peritoneal cavity, the valve actuator is 
moved to the first position, the second fluid con- 
tainer member is supported at a height above the 
peritoneal cavity of the user and the empty first 
fluid container is moved to a position below the 
level of the peritoneal cavity. The third connector 
member is disconnected from its mating connector 
member during a dialysis dwell period. 



When the dwell period has been completed, 
the third connector member is reconnected to its 
mating connector member and the valve actuator is 
moved to the fourth position for draining the fluid 

5 from the peritoneal cavity into the first fluid con- 
tainer. When all of the fluid from the peritoneal 
cavity has drained, the valve actuator is moved to 
the third position to permit dialysate fluid to flow 
from the second fluid container through the valve to 

io the first fluid container to flush the system. The 
valve actuator is then moved to the second position 
to permit the dialysate fluid to flow from the second 
container into the peritoneal cavity. At the same 
time the first connector member is disconnected 

75 from its mating connector member and the first 
fluid container for disposal. Thereafter, the first 
connector member is connected to a mating con- 
nector member associated with a new first fluid 
container containing fresh dialysate fluid. When the 

20 infusion of dialysate fluid has been completed, the 
valve actuator is moved to the first position and the 
third connector member is disconnected from its 
mating connector member for the dwell period. The 
first fluid container is also moved to a level above 

25 the peritoneal cavity and the second fluid container 
is moved to a level below the peritoneal cavity. The 
process is then repeated as described above. 

Brief Description of the Drawings 

30 

The foregoing summary, as well as the follow- 
ing detailed description of preferred embodiments 
of the invention, will be better understood when 
read in conjunction with the appended drawings. It 
35 will be appreciated that the present invention is not 
limited to the specific embodiment and instrumen- 
talities shown in the drawings. In the drawings: 
Fig. 1 is a perspective view of a valve and 
associated tubing and connectors in accordance 
40 with the present invention; 

Fig. 2 is an enlarged top plan view, partially in 
section, of the valve shown in Fig. 1; 
Fig. 3 is an enlarged top plan view, partially in 
section, of a slight variation of the valve of Fig. 
45 1, with the actuator in a different orientation; 

Fig. 4 is a sectional view of the valve taken 
along lines 4-4 of Fig. 2; 

Fig. 5 is a slightly enlarged exploded perspec- 
tive view of the valve of Fig. 1 ; 
so Figs. 6a through Fig. 6f are schematic repre- 
sentations of the valve of Fig. 1 and associated 
tubes and connectors for purposes of illustrating 
the method of the present invention. 

55 Description of Preferred Embodiments 

Referring to the drawings, and more particu- 
larly to Fig. 1. there is shown an apparatus, gen- 
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eralfy 10, in accordance with the present invention. 
The apparatus 10 is comprised of a valve assem- 
bly or valve 12 having a first fluid port 14 
(hereinafter sometimes referred to as the "A" port), 
a second fluid port 16 (hereinafter sometimes re- 
ferred to as the "B" port), and a third fluid port 18 
(hereinafter sometimes referred to as the "C" port). 
In the present embodiment, as best seen in Figs. 2, 
3 and 4, the valve 12 comprises a generally cylin- 
drical or annular housing 20, which generally sur- 
rounds a generally cylindrical core member or ac- 
tuator 22. In the present embodiment, the housing 
20 is preferably formed by injection molding of a 
transparent or translucent plastic material, such as 
Mobay Merlon M40LRF 1000 Natural, Makrolon 
2858 Natural or some other polycarbonate. As best 
seen in Figs. 2 and 3, the fluid ports 14, 16 and 18 
are positioned at spaced locations around the cir- 
cumference of the housing 20, generally about 120 
degrees apart. Each of the fluid ports 14, 16 and 
18 includes a radially outwardly extending gen- 
erally cylindrical nipple 24 integrally molded with 
the housing 20. As best seen in Figs. 2 and 3, the 
outer end of each of the nipples 24 is slightly 
tapered to facilitate connection with a length of 
tubing. Fluid communication is provided between 
the outer end of each nipple 24 and the interior of 
the housing 20. 

In the present embodiment, the core member 
or actuator 22 is also injection molded of a plastic 
material, preferably a polypropylene, such as 
Vestolen 5202(Huls) or Profax 6523 with 5% East- 
man Tenite 1830A by weight. The actuator 22 has 
an outer diameter which is slightly greater than the 
inner diameter of the housing 20 to provide a 
tightly sealed fit when the actuator 22 is installed 
within the housing 20, as shown in Fig. 4. A lubri- 
cant, such as Dow Silicone 360, may be used 
between the housing 20 and the actuator 22 to 
facilitate relative movement. The actuator 22 further 
includes generally annular grooves 26 and 28 ex- 
tending around the outer circumference, as shown 
in Figs. 4 and 5. The grooves 26 and 28 are 
adapted to receive suitably sized sealing "O" rings 
30 and 32, preferably formed of an elastomeric 
material, such as silicone, for example, Silicone 
7621 Natural. As best seen in Fig. 4, when the 
valve 12 is assembled, the grooves 26 and 28 are 
located on both axial sides of the fluid ports 14, 16 
and 18. In this manner, the grooves 26 and 28 and 
the "O n rings 30 and 32 cooperate with the interior 
of the housing 20 to form a fluid-tight seal on both 
sides of the fluid ports 14, 16 and 18. The com- 
bination of the seal formed between the interior of 
the housing 20 and the exterior of the actuator 22 
and the seals formed by the grooves 26 and 28, 
"O n rings 30 and 32 and the interior of the housing 
20 provide a double-sealed barrier to effectively 



maintain the sterility of the interface area 34 within 
the housing 20 around the fluid ports 14, 16 and 
18, and to prevent the migration of organisms into 
the interface area 34. 
5 The actuator 22 includes a generally arcuate 

passageway 36 located axially between the 
grooves 26 and 28 and extending around a portion 
of the circumference of the actuator 22. As best 
shown in Fig. 2, the passageway 36 is adapted to 
70 provide fluid communication between any two of 
the fluid ports 14, 16 and 18, depending upon its 
position with respect to the housing 20. For pur- 
poses which will hereinafter become apparent, the 
cross-sectional area of the passageway 36 is at 
75 least slightly greater than the cross-sectional area 
of any of the fluid ports 14, 16 and 18. 

Fig. 3 shows a slight variation of the valve 12, 
in which the passageway 36' is comprised of two 
generally cylindrical bores 35* and 37* which inter- 
20 sect proximate the axial center of the actuator 22. 
The two bores 35* and 37' extend at an angle of 
about 120 degrees from each other. The passage- 
way 36' is presently preferred to passageway 36 
shown in Fig. 2. 
25 As best shown in Figs. 1 and 5, the upper end 

of the actuator 22 includes an enlarged diameter 
disk-like portion 38. In the present embodiment, the 
diameter of the disk-like portion 38 generally cor- 
responds to the outer diameter of the housing 20 
30 so that when installing the actuator 22 within the 
housing 20, the disk-like portion 38 acts as a stop 
means to indicate that the actuator 22 has been 
properly installed within the housing 20. The lower 
portion of the actuator 22 also includes locking 
35 means, such as an annular flange (not shown) 
which engages the lower surface of the housing 20 
to retain the actuator 22 in place within the housing 
20. The disk-like portion 38 includes a pair of 
generally radially outwardly extending actuator or 
40 arm members 40 and 42. The arm members 40 
and 42 are generally spaced about 120 degrees 
apart and are generally of the same thickness as 
the remainder of the disk-like portion 38. The arm 
members 40 and 42 facilitate rotational movement 
45 of the actuator 22 with respect to the housing 20. 
As best shown in Fig. 2, the passageway 36 gen- 
erally extends between the arm members 40 and 
42. Thus, the arm members 40 and 42 may be 
employed to indicate the location of the passage- 
so way 36 to a user. For this purpose, each of the arm 
members 40 and 42 includes an indicating means, 
such as arrows 44 and 46, for indicating the fluid 
flow path through the valve 12 in a manner which 
will hereinafter become apparent. 
55 As best shown in Figs. 1 through 4, a first 

length of tubing or tube 48 has one end which is 
secured to the first fluid port 14. As best seen in 
Figs. 2 and 3, the interior diameter of the first tube 
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48 is slightly less than the outer diameter of the 
nipple 24 associated with the first fluid port 14 to 
provide a tight fit. The first tube 48 is preferably 
formed of a thermoplastic material such as medical 
grade polyurethane, for example, extruded Dow 
2363 80AE resin. One end of the first tube 48 is 
bonded to the nipple 24 utilizing a suitable adhe- 
sive, such as cyanocrayte or some other ther- 
mosetting polyurethane-based adhesive material. 
As best seen in Fig. 1 , the first tube 48 is generally 
coiled to provide a resilient, self-storing coil which 
is adapted to preclude tangling or confusion and to 
prevent possible improper connections which could 
result from crossing the first tube 48 with other 
tubes which will hereinafter be described. The coil 
is formed into the tubing utilizing a thermosetting 
process. 

The other or distal end of the first tube 48 is 
secured to a first connector member 50, best seen 
in Fig. 1. The other end of the first tube 48 is 
secured to the first connector member 50 in sub- 
stantially the same manner as the one end of the 
first tube 48 is secured to the nipple 24 of the first 
fluid port 14. 

The first connector member 50 is of a type 
which is well known in the dialysis art. A detailed 
description of the structure of the first connector 
member 50 is not necessary for a complete under- 
standing of the present invention and, therefore, 
will not be presented herein. Suffice it to say that 
the first connector member 50 is preferably injec- 
tion molded of the same material as the valve 
housing 20 and is adapted to be connected to a 
complementary mating connector member 52 
(shown schematically in Fig. 6a) which is asso- 
ciated with a first fluid container 54 (shown sche- 
matically in Fig. 6a). The connection between the 
first connector member 50 and the mating connec- 
tor member 52 is generally fluid tight and prefer- 
ably has at least two seals to maintain sterility and 
to prevent the migration of organisms into the first 
tube 48 or into the first fluid container 54. The 
various components are secured together in this 
manner to provide direct, unobstructed fluid com- 
munication between the first fluid port 14 and the 
first fluid container 54. 

In a similar manner, a second length of tubing 
or second tube 56 has one end secured to the 
second fluid port 16 in substantially the same man- 
ner that the first tube 48 was secured to the first 
fluid port 14. The second tube 56 is formed of the 
same material as the first tube 48. Like the first 
tube, the second tube 56 is formed into a resilient 
self-storing coil, and the other or distal end is 
secured to a second connector member 58. The 
second connector member 58, which in the present 
embodiment is. structurally the same as the first 
connector member 50. is adapted to be connected 



with a fluid tight, sealed connection to a com- 
plementary or mating connector member 60 
(shown schematically in Fig. 6a) which is asso- 
ciated with a second fluid container 62 (shown 

5 schematically in Fig. 6a). The components are con- 
nected in this manner to provide direct, unobstruc- 
ted fluid communication between the second fluid 
port 16 and the second fluid container 62. 

As will hereinafter become apparent, in the 

w present embodiment the first and second fluid con- 
tainers 54 and 62 are plastic bags, preferably ap- 
proximately two liters in capacity, of the type well 
known in the dialysis art. In each cycle of the 
peritoneal dialysis, one of the fluid containers 54 or 

75 62 contains a quantity of fresh or unused dialysate 
fluid which is held in an elevated position for infu- 
sion into the peritoneal cavity of the user in a 
manner which will hereinafter be described. Simi- 
larly, during the same dialysis cycle, the other fluid 

20 container 54 or 62 is initially in an empty condition 
and serves to collect used or spent dialysate fluid 
and the toxins contained therein, after an appro- 
priate dwell period within the peritoneal cavity of a 
user. In some dialysis cycles, such as is illustrated 

25 in Fig. 6a, the first fluid container 54 contains the 
new dialysate fluid and the second fluid container 
62 is adapted to receive the used or spent dia- 
lysate fluid. In alternate dialysis cycles, such as 
illustrated in Fig. 6f, the second fluid container 62 

30 contains the fresh dialysate fluid, while the first 
fluid container 54 is employed to receive the spent 
dialysate fluid and the toxins. Further details con- 
cerning the operation of the apparatus 10 will 
hereinafter be presented. 

35 Referring again to Fig. 1, it can be seen that a 

third length of tubing or tube 64 has one end 
secured to the third fluid port 18 in a manner 
substantially the same as discussed above with 
respect to the first tube 48. In the present embodi- 

40 ment, the third tube 64 is formed of the same 
material as the first and second tubes 48 and 56, 
but is generally straight, however, it could be coil- 
ed, if desired. The other or distal end of the third 
tube 64 is secured to a third connector member 66 

45 in the same manner in which the first tube 48 is 
secured to the first connector member 50. The 
third connector member 66, in the present embodi- 
ment, is structurally the same as the first connector 
member 50. The third connector member 66 is 

so adapted to be connected to a complementary or 
mating connector member 68 (shown schematically 
in Fig. 6a) which is associated with a catheter 70 
(shown schematically in Fig. 6a) which has pre- 
viously been surgically implanted in the abdominal 

55 wall of the user. As with the previously described 
connections, the connection between the third con- 
nector member 66 and the mating connecting 
member 68 is of the type well known in the dialysis 
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art, and is designed to provide double sealing to 
maintain sterility within the catheter 70 and the 
third tube 64, and to prevent the migration of 
organisms through the connection. The compo- 
nents are connected together in this manner to 
provide direct, unobstructed fluid communication 
between the third fluid port 18 and the peritoneal 
cavity of the user. 

It will be appreciated by those skilled in the art 
that the particular means of interconnecting the 
valve 12 with the first and second containers 54 
and 62 and with the catheter 70, while shown for 
the purpose of illustrating the present invention, 
need not be precisely of the same type shown. In 
addition, while in the embodiment shown each of 
the connector members 50, 58 and 66 are in- 
dicated as being structurally the same, they could 
be structurally different. For example, the connec- 
tor members 50 and 58 adapted for interconnecting 
with the mating connector members 52 and 60 
associated with the first and second fluid contain- 
ers 54 and 62 could be male connector members 
as shown, while the third connector member 66 
could be of the female type. It should therefore be 
appreciated that the connector members shown are 
merely for the purposes of illustration and are not 
intended to be a limitation on the present invention. 

Referring now to Figs. 2 and 3, it is apparent 
that the valve actuator 22 is moveable or rotatable 
with respect to the valve housing 20 to at least four 
operational positions. In the first position, illustrated 
in Fig. 2 and Fig. 6b, the passageway 36 within the 
actuator 22 is in fluid communication only with a 
single fluid port such as the third fluid port 18. 
Thus, in the first position of the actuator 22, all of 
the valve fluid ports 14, 16 and 18 are effectively 
blocked so that no dialysate fluid may flow through 
the valve 12 or the apparatus 10. The valve ac- 
tuator 22 may be moved or rotated to a second 
position, as illustrated in Figs. 3 and 6c, in which 
the passageway 36 (or 36*) provides fluid commu- 
nication between the second fluid port 16 and the 
third fluid port 18. In the second position of the 
actuator 22, dialysate fluid may flow between the 
second fluid container 62 and the peritoneal cavity 
of the user. When the valve actuator 22 is moved 
to a third position, illustrated by Fig. 6d, the pas- 
sageway 36 provides fluid communication between 
the first fluid port 14 and the second fluid port 16, 
thereby permitting fluid to flow between the first 
and second fluid containers 54 and 62. Finally, 
when the valve actuator is moved to a fourth posi- 
tion, as illustrated by Fig. 6e, the passageway 36 
provides fluid communication between the first fluid 
port 14 and the third fluid port 18, thereby permit- 
ting dialysate fluid to flow between the first fluid 
container 54 and the peritoneal cavity of the user. 



The foregoing description pertains to the struc- 
ture of the apparatus 10 for bagless CAPD. What 
follows is a description of a preferred method of 
operation of the apparatus 10 in performing bag- 

5 less CAPD. In describing the operation and method 
of the present invention, two complete CAPD cy- 
cles will be discussed. 

It will be assumed for purposes of illustrating 
the present invention that the apparatus is not 

10 connected to the user but is positioned in the 
manner described above and as illustrated in Fig. 
6a. In the condition shown in Fig. 6a, the first fluid 
container 54 contains a fresh supply of dialysate 
fluid and is suspended by any suitable suspension 

75 means, such as a drip stand (not shown) so that 
the lowest portion of the first fluid container 54 is at 
a height greater than the catheter 70 or the perito- 
neal cavity of the user. In addition, the second fluid 
container 62 is generally empty and is lower than 

20 the catheter 70 or the peritoneal cavity of the user. 
The valve actuator 22 is in the first position, as 
shown in Fig. 6b, so that no dialysate fluid flows 
through the apparatus 10. The user has previously 
undergone dialysate infusion and has just com- 

25 pleted the dwell period, so that the user is ready to 
drain the dialysate from the peritoneal cavity. 

The apparatus 10 is connected to the user by 
conecting the third connector member 66 to its 
mating connector member 68. The user first turns 

30 the valve actuator 22 approximately 60 degrees in 
the counterclockwise direction to the position 
shown in Fig. 6c. In doing so, fluid communication 
is established between the second fluid port 1 6 and 
the third fluid port 18 to establish a complete fluid 

35 path from the peritoneal cavity to the second fluid 
container 62. In this manner, the used dialysate 
fluid within the peritoneal cavity, along with any 
toxins contained therein, drains from the peritoneal 
cavity through the valve 12 and into the second 

40 fluid container 62. 

Once the drainage of the used dialysate fluid 
has been completed and the second fluid container 
62 is filled, the valve actuator 22 is rotated approxi- 
mately 120 degrees in the counterclockwise direc- 
ts tion to the third actuator position shown in Fig. 6d. 
With the valve actuator 22 in the third position, fluid 
communication is established between the first flu- 
id port 14 and the second fluid port 16. In this 
manner, fresh dialysate fluid from the first fluid 

so container 54 flows through the valve 12 to flush 
from the valve 12, and particularly from the pas- 
sageway 36, any remaining used dialysate fluid 
and/or toxins, as well as contaminants which may 
have been introduced when the fresh bag of dia- 

55 lysate was connected. The flushing action occurs 
only for a very brief period of time, preferably 
about ten seconds. 
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Once the valve 12 has been flushed, the valve 
actuator 22 is again rotated approximately 120 de- 
grees in the counterclockwise direction to the 
fourth position, as illustrated in Fig. 6e. In the fourth 
position, the passageway 36 provides fluid commu- 
nication between the first fluid port 14 and the third 
fluid port 18. In this manner, fresh dialysate fluid 
from the first container 54 flows through the valve 
1 2 and into the peritoneal cavity of the user. 

Preferably, while the fresh dialysate fluid is 
being infused into the peritoneal cavity of the user, 
the user disconnects the second connector mem- 
ber 58 from the mating connector member 60, 
thereby removing the second fluid container 62 for 
disposal. Thereafter, a new second fluid container 
62 having a new mating connector member 60 is 
attached to the second connector member 58 after 
suitable sterilization in accordance with techniques 
well known in the dialysate art. The new second 
fluid container 62 contains a fresh supply of dia- 
lysate fluid. When the first fluid container 54 is 
empty, the valve actuator 22 is rotated approxi- 
mately 60 degrees in the counterclockwise direc- 
tion to the first position, as illustrated in Fig. 6b. As 
previously indicated, in the first valve actuator posi- 
tion, all of the fluid ports 14, 16 and 18 are blocked 
so that no dialysate fluid flows through the valve 
12. The user then disconnects the third connector 
member 66 from its mating connector member 68 
and covers the mating connector member 68 with a 
suitable cover (not shown) of a type and in a 
manner well known in the dialysis art. The user is 
then free to conduct his or her normal activities 
during the dwell period of the dialysate fluid. The 
user may raise the second fluid container above 
the level of the catheter 70 and correspondingly 
lower the first fluid container 54 to a position lower 
than the level of the catheter 70, as best seen in 
Fig. 6f, either before or after the dwell period. 
Thus, after the dwell period, the second fluid con- 
tainer 62 serves as the source of fresh dialysate 
fluid and the first fluid container 54 serves to col- 
lect the used dialysate fluid. 

When the dwell period has expired, the user 
removes the protective cap from the mating con- 
nector member 68 and, after proper cleaning 
and/or sterilization, reconnects the third connector 
member 66 with the mating connector member 68 
so that the apparatus is again connected substan- 
tially as shown in Fig. 6f. 

As previously indicated, when the apparatus 10 
is reconnected to the user, the fresh dialysate fluid 
is in the second fluid container 62 and is positioned 
at a level above that of the catheter 70. The valve 
actuator 22 is in the first position (Fig. 6b), thereby 
precluding the flow of dialysate fluid through the 
apparatus 10. The user then rotates the valve ac- 
tuator 22 approximately 60 degrees in the clock- 



wise direction to the fourth position as shown in 
Fig. 6e, thereby permitting fluid from the peritoneal 
cavity to drain into the first fluid container 54. Once 
the drainage of the dialysate fluid has been com- 

5 pleted, the valve actuator 22 is rotated about 120 
degrees in the clockwise direction, to the third 
position as shown in Fig. 6d, thereby permitting 
fresh dialysate fluid from the second fluid container 
62 to flow through the valve 12 and into the first 

io fluid container 54 to flush the valve and tubing of 
any remaining used dialysate fluid and/or con- 
taminants. After a short period of time, preferably 
ten seconds, the valve actuator 22 is rotated 120 
degrees in the clockwise direction to the second 

is position (Fig. 6c), thereby permitting fresh dialysate 
fluid to flow from the second fluid container 62 into 
the peritoneal cavity. As the dialysate fluid is being 
infused, the user disconnects the first connector 
member 50 from the mating connector member 52, 

20 thereby removing the first fluid container member 
54 for disposal. A new first fluid container 54 with a 
supply of fresh dialysate fluid and a new mating 
connector member 52 are attached to the first 
connector member 50 as described above. Once 

25 all of the fresh dialysate fluid has infused into the 
peritoneal cavity, the valve actuator 22 is rotated 
approximately 60 degrees in the clockwise direc- 
tion to the first position as shown in Fig. 6b. The 
third connector member 66 is again disconnected 

30 from the mating connector member 68 and a suit- 
able cover member (not shown) is installed over 
the mating connector member 68 during the dwell 
period. Once the dwell period has been completed, 
the third connector member 66 is reconnected with 

35 the mating connector member 68, the positions of 
the first and second container members 54 and 62 
are again reversed and the entire process is re- 
peated. 

From the foregoing description of preferred 

40 embodiments, it can be seen that the present in- 
vention comprises a method and apparatus for 
bagless continuous ambulatory peritoneal dialysis. 
The present invention provides the advantage of 
greater simplicity of operation and improved perfor- 

45 mance over the prior art CAPD method. It will be 
recognized by those skilled in the art that changes 
or modifications could be made to the above-de- 
scribed embodiments without departing from the 
broad inventive concepts thereof. For example, dif- 

50 ferent types of connectors could be employed 
and/or larger sized fluid containers could be em- 
ployed, permitting the valve actuator to go through 
several complete rotations in a single direction 
before adding a new dialysate container and inter- 

55 changing the positions of the first and second fluid 
containers. It is understood, therefore, that the 
present invention is not limited to the embodiment 
specifically disclosed, but is intended to cover 
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everything which is in the scope and spirit of the 
invention as defined by the appended claims. 

Claims 

1. An apparatus (10) for bagless continuous am- 
bulatory peritoneal dialysis comprising: 
a valve (12) having first, second and third fluid 
ports (14, 16, 18); 

a first tube (48) having one end secured to the 
first fluid port (14) and the other end secured 
to a first connector member (50), a mating 
connector member (52) which is connectable 
to the first connector member (50) and asso- 
ciated with a first fluid container (54) to provide 
fluid communication between the first fluid port 
(14) and the first fluid container (54); 
a second tube (56) having one end secured to 
the second fluid port (16) and the other end 
secured to a second connector member (58), a 
mating connector member (60) which is con- 
nectable to the second connector member (58) 
and associated with a second fluid container 
(62) to provide fluid communication between 
the second fluid port (16) and the second fluid 
container (62); 

a third tube (64) having one end secured to the 
third fluid port (18) and the other end secured 
to a third connector member (66), a mating 
connector member (68) which is connectable 
to the third connector member (66) and asso- 
ciated with a catheter (70) which has been 
surgically implanted in the abdominal wall of a 
user to provide fluid communication between 
the third fluid port (18) and the peritoneal cav- 
ity of the user; 

the valve (12) including an actuator (22) 
moveable between at least three positions, a 
first position in which all of the fluid ports (14, 
16, 18) are blocked to prevent the flow of fluid 
through the valve (12), a second position in 
which the second and third fluid ports (16, 18) 
are interconnected to provide fluid communica- 
tion therebetween, a third position in which the 
first and second fluid ports (14, 16) are inter- 
connected to provide fluid communication 
therebetween; 

the actuator (22) having a passage way (36; 
36*) extending therethrough for selectively pro- 
viding fluid communication between any two of 
the fluid ports (14, 16, 18); 
characterized in that the actuator (22) is 
moveable between at least four positions, the 
fourth position interconnecting the first and 
third fluid ports (14, 18) to provide fluid com- 
munication therebetween. 



2. The apparatus as recited in claim 1 wherein at 
least one of the first and second tube (48, 56) 
is coiled. 

s 3. The apparatus as recited in claim 1 wherein 
the first connector member (50) is connected 
to the mating connector (52) associated with 
the first fluid container (54) and the second 
connector member (58) is connected to the 

10 mating connector (60) associated with the sec- 

ond fluid container (62) and wherein one of 
said first and second fluid containers (54, 62) 
contains a supply of fresh dialysate fluid and 
the other of said fluid containers (54, 62) is 

15 generally empty. 

4. The apparatus as recited in claim 1 wherein 
the actuator (22) is rotatable between said four 
positions, the actuator (22) being rotated gen- 

20 erally 360 degrees in steps in a first direction 

for completion of a first dialysis cycle and the 
actuator being rotated generally 360 degrees 
in steps in the other direction for completion of 
a second dialysis cycle. 

25 

5. The apparatus as recited in claim 1 wherein 
the actuator (22) further includes at least one 
actuator member (40, 42) extending radially 
outward therefrom to facilitate movement of the 

30 actuator (22) between the four positions. 

6. The apparatus as recited in claim 5 further 
including means (44, 46) for indicating the fluid 
flow path through the valve (12). 

35 

7. The apparatus as recited in claim 1 wherein 
the valve (12) comprises a generally cylindrical 
housing (20), the first, second and third fluid 
ports (14, 16, 18) being spaced approximately 

40 120 degrees around the circumference of the 

housing (20). 

8. The apparatus as recited in claim 1 wherein 
the valve (12) comprises a generally tubular 

45 housing (20) and the actuator (22) comprise a 

generally cylindrical member, the actuator (22) 
being installed within the housing (20) for rota- 
tional movement with respect to the housing 
(20), the outer diameter of the actuator (22) 

so being generally at least as large as the inner 

diameter of the housing (20) to provide a tight 
fit. 

9. The apparatus as recited in claim 8 wherein 
55 the actuator (22) includes first and second gen- 
erally circumferentially extending grooves (26, 
28), one groove on either axial side of the 
passageway (36; 36*) and a generally annular 
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O ring (30, 32) within each groove (26, 28) to 
provide a fluid tight seal surrounding the pas- 
sageway (36; 36'). 

10. The apparatus as recited in claim 9 wherein 
the passageway (36) is generally arcuate. 

11. The apparatus as recited in claim 9 wherein 
the passageway (36') is comprised of a pair of 
intersecting bores extending radially into the 
actuator (22) and spaced apart generally 120 
degrees. 

Patentanspruche 

1. Vorrichtung (10) zur beutellosen kontinuierli- 
chen ambulanten Peritonealdialyse mit 
einem Ventil (12), welches erste, zweite und 
dritte Fluidoffnungen (14, 16, 18) aufweist, 
einem ersten Schlauch (48), dessen eines 
Ende an der ersten Fluidoffnung (14) befestigt 
ist und dessen anderes Ende an einem ersten 
Verbindungsglied (50) befestigt ist, einem Ge- 
genverbindungsglied (52), welches mit dem er- 
sten Verbindungsglied (50) verbindbar und ei- 
nem ersten Fluidbehalter (54) zugeordnet ist, 
um eine Fluidverbindung zwischen der ersten 
Fluidoffnung (14) und dem ersten Fluidbehalter 
(54) herzustellen, 

einem zweiten Schlauch (56), dessen eines 
Ende an der zweiten Fluidoffnung (16) befe- 
stigt ist und dessen anderes Ende an einem 
zweiten Verbindungsglied (58) befestigt ist, ei- 
nem Gegenverbindungsglied (60), welches mit 
dem zweiten Verbindungsglied (58) verbindbar 
und einem zweiten Fluidbehalter (62) zugeord- 
net ist, um eine Fluidverbindung zwischen 
zweiter Fluidoffnung (16) und zweitem Fluidbe- 
halter (62) herzustellen, 

einem dritten Schlauch (64), dessen eines 
Ende an der dritten Fluidoffnung (18) befestigt 
ist und dessen anderes Ende an einem dritten 
Verbindungsglied (66) befestigt ist, einem Ge- 
genverbindungsglied (68), welches mit dem 
dritten Verbindungsglied (66) verbindbar und 
einem Katheter (70) zugeordnet ist, der chirur- 
gisch in der Bauchdecke eines Benutzers ein- 
gesetzt ist, um eine Fluidverbindung zwischen 
der dritten Fluidoffnung (18) und der Bauch- 
hohle des Benutzers herzustellen, 
wobei das Ventil (12) ein Betatigungsorgan 
(22) aufweist, welches zwischen wenigstens 
drei Positionen bewegbar ist, einer ersten Posi- 
tion, in welcher a!le Fluidoffnungen (14, 16, 
18) gesperrt sind, um das RieBen eines Fluids 
durch das Ventil (12) zu verhindern, einer zwei- 
ten Position, in welcher zweite und dritte Fluid- 
offnungen (16, 18) miteinander verbunden 



sind, um eine Fluidverbindung zwischen die- 
sen herzustellen, einer dritten Position, in wel- 
cher erste und zweite Fluidoffnung (14, 16) 
miteinander verbunden sind, um eine Fluidver- 

5 bindung zwischen diesen herzustellen, 

und das Betatigungsorgan (22) einen Durch- 
gang (36, 36') aufweist, der sich durch dieses 
erstreckt, um wahlweise eine Fluidverbindung 
zwischen jeweils zwei der Fluidoffnungen (14, 

w 16, 18) herzustellen, 

dadurch gekennzeichnet, daB das Betatigungs- 
organ (22) zwischen wenigstens vier Positionen 
bewegbar ist und die vierte Position erste und 
dritte Fluidoffnung (14, 18) miteinander verbin- 

75 det, um eine Fluidverbindung zwischen diesen 

herzustellen. 

2. Vorrichtung nach Anspruch 1, bei welcher we- 
nigstens einer der ersten und zweiten SchlSu- 

20 che (48, 56) gewendelt ist. 

3. Vorrichtung nach Anspruch 1 , bei welcher das 
erste Verbindungsglied (50) mit den Gegenver- 
bindungsglied (52) verbunden ist, welches dem 

25 ersten Fluidbehalter (54) zugeordnet ist, und 

das zweite Verbindungsglied (58) mit dem Ge- 
genverbindungsglied (60) verbunden ist, wel- 
ches dem zweiten Fluidbehalter (62) zugeord- 
net ist, wobei einer der beiden Behalter (54, 

30 62) einen Vorrat von frischem Dialysefluid ent- 

halt und der andere der Fluidbehalter (54, 62) 
im wesentlichen leer ist. 

4. Vorrichtung nach Anspruch 1 , bei welcher das 
35 Betatigungsorgan (22) zwischen den vier Posi- 
tionen rotierbar ist und das Betatigungsorgan 
im allgemeinen 360° schrittweise in einer er- 

' sten Richtung zum Komplettieren eines ersten 
Dialysezyklus* rotiert wird und das Betati- 
40 gungsorgan im allgemeinen 360* schrittweise 

in der anderen Richtung zum Komplettieren 
eines zweiten Dialysezyklus* rotiert wird. 

5. Vorrichtung nach Anspruch 1 , bei welcher das 
45 Betatigungsorgan (22) weiter wenigstens ein 

Betatigungsglied (40, 42) aufweist, welches 
sich davon radial nach auBen estreckt, um das 
Bewegen des Betatigungsorgans (22) zwi- 
schen den vier Positionen zu erleichtem. 

50 

6. Vorrichtung nach Anspruch 5, die weiterhin 
Mittel (44, 46) zum Anzeigen des Ruid-FlieB- 
weges durch das Ventil (12) einschlieBt. 

55 7. Vorrichtung nach Anspruch 1, bei welcher das 
Ventil (12) ein im allgemeinen zylindrisches 
Gehause (20) aufweist und erste, zweite und 
dritte Ruidoffnungen (14, 16, 18) um den Um- 
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fang des Gehauses (20) in Abstanden von 
etwa 120° angeordnet sind. 

8. Vorrichtung nach Anspruch 1, bei welcher das 
Ventil (12) em im ailgemeinen rohrformiges 
Gehauses (20) aufweist und das Betatigungs- 
organ (22) ein im ailgemeinen zylindrisches 
Teil aufweist und das Betatigungsorgan (22) 
innerhalb des Gehauses (20) zur Durchfuhrung 
von Drehbewegungen in Bezug auf das Ge- 
hause (20) eingesetzt ist und der SuBere 
Durchmesser des Betatigungsorgans (22) im 
ailgemeinen wenigstens so groB ist wie der 
innere Durchmesser des Gehauses (20), um 
eine PreGpassung zu bewirken. 

9. Vorrichtung nach Anspruch 8, bei welcher das 
Betatigungsorgan (22) erste und zweite im we- 
sentlichen in Umfangsrichtung verlaufende Nu- 
ten (26, 28) aufweist, wobei eine Nut an jeder 
axialen Seite des Durchgangs (36; 36') ange- 
ordnet ist, und einen im ailgemeinen ringformi- 
gen O-Ring (30, 32) in jeder Nut (26, 28) 
aufweist, um eine fluiddichte Abdichtung zu 
bewirken, die den Durchgang (36; 36 f ) umgibt. 

10. Vorrichtung nach Anspruch 9, bei welcher der 
Durchgang (36) gekrummt ist. 

11. Vorrichtung nach Anspruch 9, bei welcher der 
Durchgang (36*) aus einem Paar einander 
schneidender Bohrungen besteht, die sich ra- 
dial in das Betatigungsorgan (22) erstrecken 
und im wesentlichen um 120° gegeneinander 
versetzt angeordnet sind. 

Revendications 

1. Appareil (10) de dialyse peritoneale ambulatoi- 
re en continu et sans sac comportant: 

- une soupape (12) ayant un premier, un 
deuxieme et un troisieme orifices 
(14,16,18) pour un liquide; 

- un premier tube (48) ayant une extremite 
fixee au premier orifice (14) et Tautre 
extremite fixee a un premier raccord 
(50), un raccord de liaison (52) pouvant 
etre relie au premier raccord (50) et as- 
socie* a un premier reservoir de liquide 
(54) pour permettre le passage du liquide 
entre le premier orifice (14) et le premier 
reservoir de liquide (54); 

- un deuxieme tube (56) ayant une extre- 
mite fixee au deuxieme orifice (16) et 
I' autre extremite fix£e a un deuxieme 
raccord (58), un raccord de liaison (60) 
pouvant etre relie au deuxieme raccord 
(58) et associe a un deuxieme reservoir 



de liquide (62) pour permettre le passage 
du liquide entre le deuxieme orifice (16) 
et le deuxieme reservoir de liquide (62); 
- un troisieme tube (64) ayant une extremi- 

5 te* fixe*e au troisieme orifice (18) et I'autre 

extremite fixee a un troisieme raccord 
(66), un raccord de liaison (68) pouvant 
etre relie au troisieme raccord (66) et 
associe a un catheter (70) qui a ete 

10 implante chirurgicalement dans la paroi 

abdominale d'un patient pour permettre 
le passage du liquide entre le troisieme 
orifice (18) et la cavite peritoneale du 
patient; 

is - la soupape (12) comportant un organe de 

manoeuvre (22) pouvant etre deplace en- 
tre au moins trois positions, une premie- 
re position dans laquelie tous les orifices 
(14,16,18) sont obtures pour empecher 

20 Tecoulement du liquide a travers la sou- 

pape (12), une deuxieme position dans 
laquelie le deuxieme et le troisieme orifi- 
ces (16,18) sont en communication pour 
permettre le passage du liquide entre 

25 ces orifices, une troisieme position dans 

laquelie le premier et le deuxieme orifi- 
ces (14,16) sont en communication pour 
permettre le passage du liquide entre 
ces orifices; 

30 - Porgane de manoeuvre (22) gtant pourvu 

d'un passage qui le traverse (36;36*) 
pour permettre d'une maniere selective 
un ecoulement du liquide entre deux 
quelconques des orifices (14,16,18), ca- 

35 racterise en ce que Torgane de manoeu- 

vre (22) peut etre deplace" entre au 
moins quatre positions, la quatrieme po- 
sition assurant la mise en communication 
du premier et du troisieme orifices 

40 (14,18) pour permettre un ecoulement du 

liquide entre ces orifices. 

2. Appareil selon la revendication 1, dans lequel 
au moins Tun des tubes parmi le premier et le 

45 deuxieme tubes (48,56) est enroule en helice. 

3. Appareil selon la revendication 1, dans lequel 
le premier raccord (50) est branche sur le 
raccord de liaison (52) associe au premier, re- 

so servoir de liquide (54), le deuxieme raccord 

(58) etant branche sur le raccord de liaison 
(60) associe au deuxieme reservoir de liquide 
(62), et dans lequel le premier (54) ou le 
deuxieme reservoir de liquide (62) contient une 

55 certaine quantite* de liquide de dialyse frais 

alors que I'autre reservoir de liquide (62,54) est 
generalement vide. 
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4. Appareil selon la revendication 1, dans lequel 
I'organe de manoeuvre (22) peut tourner entre 
les quatre positions en question, I'organe de 
manoeuvre (22) etant deplace en rotation d'en- 
viron 360 degres par tranches successives 
dans une premiere direction pour effectuer un 
premier cycle de dialyse, et I'organe de ma- 
noeuvre etant deplace en rotation d'environ 
360 degres par tranches successives dans 
Tautre sens pour effectuer un deuxieme cycle 
de dialyse. 

5. Appareil selon la revendication 1, dans lequel 
I'organe de manoeuvre (22) comporte en outre 
au moins uhe saillie de manoeuvre (40,42) qui 
s'etend radialement vers I'exterieur pour facili- 
ter le dSplacement de I'organe de manoeuvre 
(22) entre les quatre positions. 

6. Appareil seion la revendication 5, comportant 
en outre des moyens (44,46) pour indiquer 
recoupment du liquide a travers la soupape 
(12). 

7. Appareil selon la revendication 1, dans lequel 
la soupape comporte un corps sensiblement 
cylindrique (20), le premier, le second et le 
troisieme orifices (14,16,18) pour le liquide 
etant espaces d'environ 120 degres autour du 
corps (20) de la soupape. 

8. Appareil selon la revendication 1, dans lequel 
la soupape (12) comporte un corps sensible- 
ment tubulaire (20), alors que I'organe de ma- 
noeuvre (22) comporte un element sensible- 
ment cylindrique, I'organe de manoeuvre (22) 
etant monte dans le corps (20) de maniere a 
pouvoir tourner par rapport au corps (20), le 
diametre externe de I'organe de manoeuvre 
(22) etant en general au moins aussi grand 
que le diametre interne du corps (20), pour 
assurer un ajustage serre. 

9. Appareil selon la revendication 8, dans lequel 
I'organe de manoeuvre comporte une premiere 
et une deuxieme gorges (26,28) sensiblement 
circonferentielles, les gorges etant situees de 
part et d'autre du passage (36;36 f ) dans le 
sens axial, et une bague d'etancheite (30,32) 
sensiblement annulaire etant montee dans cha- 
que gorge (26,28), pour assurer un joint etan- 
che au liquide autour du passage (36;36'). 

10. Appareil selon la revendication 9 dans lequel le 
passage (36) est generalement courbe. 

11. Appareil selon la revendication 9, dans lequel 
le passage (36') est constitue par une paire de 



deux alesages confluents qui s'etendent radia- 
lement dans le coprs de I'organe de manoeu- 
vre (22) suivant des directions orieritees sensi- 
blement a 120 degres Tune de Tautre. 
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